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Project CAI-ILLOT: Preliminary Report
on a CAI System

Lynn H1. Brock and Frederick ~k.Hornbeck

San Diego Statt University

While some effort has been extended on theo other iteas on this contract,
the most substantial effort and most significant accocapishziients have
all involved contract item 4.. This item etails the desirpn arnd delivery
of hardware and software. cotaponients. of a oZ-puter system to support
instructional *c tivitt :s inc x2rorAting couiputer-iynerated graphi i spis
couputer-$enera- i1 vocAlizat3ona, an w ra-elc slides from a rancom
access slide projector, The softwaMre also provides for' the collection of
data specifi ed Vcoureare authors, This report contains a description
of the concepts and tarifltien inccorporatetd in the zeftware package, a
descriptio of the t.rdware eunfiira'tion, wnd thea exttemal spocificatioins
of' the author language in todifir'i UN oin Primr reaponzinility
for the design and impletwntavion of this pwerful butt inexpensive computer-
assisted insutrotionul syataz has boen delegated to M4r. Lynn Brook.

Concepts Aoid Facilities

tn gojeot vao =ndertakc initially to Provide a lotscost Cr~pivo display
asatt in &iap$.rt -of' ongoing ro -orh Activities At tbo Naival Persoanl

04"arc aMW U, ett Cener 'utDeo(~' uport of £randon-
act*ss slido pr x ctor ist .neo Nvquin% d for thig application. iLn -the early
stagea of thte toani~ pr~jcs, it wtas deormntd th4t the oystna oould-~at
* rlatvel iitlo'.ditiotI costaaalso incervorate si .Pport Of' & 'Vie

sypntheulter. i'ts apability it, n-ietni± to te of- ooislOi'rable v&lUe in
teplanned tsest.h actinmia o W4t contfactor &s wAk ,t others at

* Ravingtab) bed (fAMLa th* aeronst for the av' hr latu4e (S0ph0e
4sieedjparv ;ional kncao oI tpi -Al sys*ts, ito overall proj#ct

aetauind thV ae3 14 '11 tlye~po CX YLtl st udent at ati"it
consists of ;ii~ falc diswlay toms:Lnal *t v.-ae slidt projetor, and
a Vuoiee tyft,ai'tr. Prgm authors can &iccet any of' tiese devices for
t0e peeta'zrn infornt3m o0 irsutuent (subject), Students can
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and lower case character set) and through the positioning of the-crosshair
cursor on the t.raphic display screen.

Progrwts written in GRAIL are cormpiled and supported during execution by
software developed in 131 560 Assembly language. CAML0T will be quite
portable--sub'eeL to easy conversion to any operating system which runs on
the IPM 360-570 series of computers. Some of the noteworthy features of
these two CANI.WT subsystems are listed below.

GRAIL: Graphic Aststed Instructional Language

GRAIL is the 'author language' in the CAMELOT system and provides the

(I) Display of alph um.eric and/or graphic information. Upper and
lower case alphanumerics nay be mixed (along with graphic
information) in the same display.

(2) Selection and display of any one of eighty slides located in the
Random Access Slide Projector.

(3) Vocaizati. n of phonemically encoded messages. essages may

consis if phonemes, words (from the dictionary file), or larger
textual passages.

(4) Control of the sequence of presentatlon and analysis, bo.n on
loical condition testin4 ann itatively. Logical ccnblntosa
(and, or) of relational (equal to, not equal, less tian, etc.)
oxptOsslon, wGiU .4oupitg (inucated vi-a pare hesia) is allowod.

(5) Input frct the teiWaial inchadt3 upper cad lower caa* ai-h&nw eric
au woll as the,. current* positionl or the cosahair cur ( n

()A sigdatiat levol of 'compile tin41 ohockirig including
(a) ohsteks for rroror twttint; of ecnat-jruo (i.e., it one

e~nVW4ot v uat hb wily cn tained within another thetn an
eor 'mnaaa,-* reaults if ahm author violias the routriction).

(b) cheeks fo. propr data types (. .~. a chAr;acer string variaLIe
- use in an aritvetic xe sion is invalid)o

l )ough Che Above fvatut-,s ar alost always e nountered in CAI authtt
langiuagee thev Coallost-4 &"e rolativly unique:

(7) lt-entnnt cofe, whioah allows several students to be 'taught' using
the #*. tAochino instructons, thereby saving storage.

(8) Expressions (eharaeter ar arithmtic) are allowed virtualy
anyhere a variable can ocaur.

(9) Rxtensible lar-gula facility. The taero Definition Lngstuae (KDL)
is an lter'i Part Of W= an allows additiona OPeza' 'As aM
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constructs to be added to the language by the author. The JL

allows the author to have virtually cornplete freedom in the
selection of basic operations or strategies to be used in teaching

a course. Facilities in the INIDL allow the author to add new
commands to the language and examine the operands coded for each
use of such operands. As a result of examining those operands,
and additionally on the basis of information retained from previous
users of the same or other conmands, the author has complete control
over the resulting operations, and can repetitively generate the
same operation (2), or any sequence of operations as desired.

(10) Dynamic storage allocation. Main (core) storage is al2ocated only

when the structure requiring it is entered, thus reducing main
storag, use*

(11) Portability. All operating system dependent code is isolated into
one area, allowing easy conversion to any operating system which
runs on the 1W 360-370 4eries of computers.

(12) Generation of machine code. Actual 'machine code' (computer
instructions) is generated by GRAIL, This ij typically 5 to 10
times faster in execution than 'interpretive' systems.

EXCALIBU R: KxtrCt ---d Colloct L oically Indicated !asic User Records

EXCALINAU providov for the coll ection, maintenance and selection of author
se]ected information ,tih the following features.

(I) Author controlled recording ar any time, in a~dition to recording
student logot , logoff times.

(2) KMf V4A (as well as PL1. COX)L -mid ASSE UR.LM) compatible records,
allowirg data wialyis to be done on any machine supporting
mamnetio tap* and A'A~

() Eaay selection of re urds for further analysis through very simple

Hardware

In our devololi~ent of CA'F facilities, um have used established standards
( •ogv ASC1I charaoter eod*4) avid induatry conventions (e.g. Pi6-23--C hardware
interfAces) whotxtvor ;tuaible. Conseqently, CAEZLT can be implemented in a

* variety of totnigurations othor thai that desoribod here. In particular,
S GP'Lj-progr ats oan be used with terminals other than those we are using*

,I
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Student Station

Hardware costs for graphic display capability have been kept at low level
through use of a storage-tube device--the Tektronix 4012 Computer Display
Terminal. Software is being developed for support of the somewhat more
expensive but extremely versatile Tektronix 4014 Computer Display Terminal.
With its enhanced graphics option, the 4014

(1) has a display area 11 inches high by 15 irnches wide,

(2) has the full ASCII character set (94 printing characters),

(3) has four program-selectable character sizes (from 74 characters
per line with 35 lines per display to 133 characters per line with
64 lines per display),

(4) has a vector drawing time of 4000 inches/second,

(5) has--in discrete plot mode--a resolution of 4096 by 4096 addressable
points,

(6) has--in interactive mode--1021 points horizontally and 780 points
vertically addressable by the thbwheel controlled crosshair cursor;

viewing completely free from parallax,

(7) depending on option selecLed--either strap selectable or switch
selectable input/output data rates of 110, 150, 300, 600, 1200, 2400,
4800 and 9600 bits/second,

(8) has limited vector refresh (capability (which allows the tet:orary
display of 4 imited number of vectors--only one or two-at tbk 1200
band data transmission rate--on the otherwise pervanent display), and

(9) has gray scale capability.

Permanent hard copies of terminal displays can be obtained by attaching a
Tektronix 4610 hard copy unit to the terminal. Hard copy generation may be
initiated by a switch on tle terminal keyboard, a awitoh on the hard copy unit,
or by computer com and. An optional multiplexor allows a single hard copy unit
to service up to four teminala.

Richer visual dionlays are 1ermitted through the inclusion of a Kodak }R-960
random access slide projector in the student station configuration. Any of the
O0 slides in te carousel can be selected and displaytid under program control.
The projector can also be turned on or off by the computer.

The presentation of a m~puter-generatod vocalizatiozts is aocomplished through a
Podoral Scrvw vorks Votrax (:Iodel 5.1) voice synthesizer. This inexIp.nsive
device allows the progr.%acr to select the auditory mode of cormmnication for
such pu:.oses as addrossing preliterate or blind studonts, conveying additional
information without disturbing the visual display, providing instruction in
phonics, or si:..ly. to Vrovi'l e1h4SI:. through u.-,tX an alternate medium. The
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VOTRAX provides great flexibility in the presentation of vocal information,
since it has an unlimited vocabulary of words, and has none of the mechanical
timing pecu)arities of cassette tapes or disks.

A purchase order has been placed with Sensors, Data, Decisions, Inc. of San
Diego for the design, fabrication, and installation of the Student Station
Interface (SSI). This device will pass all eight-bit codes except those
specified for device selection. Device selection codes will switch the
computer output data stream to the appropriate student station device. (Even
the device selection codes can be passed through the SSI using special
notation.)

Computer

Our present system configuration is designed to support a maximum of four
si zultaneous CAILOT users. We expect to be able to accomplish this with
a dedicated area of 64K bytes on our IN.' System 360/40 computer. Support
of a larger number of simultaneous users would require a larger dedicated
area and/or the implementation of a timesharing operating system. (We now
run under lIII's DOS)

Disk storage utilization will dzpend on the amount of courseware to be
supported and the number of students to use the system. Student records
will be dumped to magnetic tape on a regularly scheduled basis--probably
daily.

rCom'uications

3Zcause of the small number of terminals in the present confiVuration, it
has not been necessary to resort to multiplexing to obtain cost effectiveness.
All oomunications will be by voice-grade lines on the direct dial network at
1200 b.,ud, Interfaoing at the terminal end is via a Bell Siystem 1000A Data
Accoss Arrangement and a General DataCo-mi 202-94 asynchronous rnodem At the
computer end, a Data Oeneral NOVA 12.0) rini compute- (on the main eo-uter's
multiplexor :ha- to) handles intita-line editing of termial-goner.ted In10t
to the computer. The phone line--UOVA interface is accoplished vie a Bu-l
System 1001A Data Aceasn Arran6imrnt ud a General DataCoi X?0-9A. a-synchronous
modem.

Hlardware Conf tirratiort Reatro irts

CAcK:w in suitablo for instalation on a wide variety of hardware oonfignrations
but there are two constraints a dv Crow obvious niae cosiderations (i0e. more
terminals roquire more cor. I.n Loth the NoVA and the 60). First, the system is
±alv tranup ortaule only to colrfiguratlons in which the main compu.ar is of the
Ik3 3W-5/O serios. Second, com4wicatione rates of at least 1200 utud are denirable
for any vinificant use of grapics. Rates up to 90 baud can be ttaintained by
all eonponents of' the configuration doscribed here except the voice oynthesizers,
lto01%.a, d t,'; s' i:ws. i(.irher ratra Could be .u;plo-,td by iOe.&c! ng the
tourniii.al&; iti t;4e Pu_.,diat' run. Sty ofl %'oc~t.v o al low bar w1in,'y
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utilization of conditioned lines in the direct dial system, or by use of
microwave or other high speed communications equipment.

GRAIL Language Specifications

GRAIL has been designed to provide maximum flexibility to the courseware
author-programmer. This is an essential characteristic for a language
developed specifically for research and developmnt applications. At the
same time, however, one can ac.iieve the simplicity of other CAI author
languages (e.g. PLA &T or PLATO's TUTOR) through use of the Macro
D',finition Language (f DL) which has been incorporated in GRAIL. The
presence of MDL should facilitate the simulation or emulation of other CAI
systems (e.g. TICCIT) as well as the develQme 't of innovative or
experimental procedures or strategies. The exernal specifications for
GRAIL instructions follow. (In the interests of economy, we have simply
copied a printout of our online version of the specifications rather than
have them retyped.)

i
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NOTATION

SYNTACTIC VARIABLES:
YTHING P.EGIW4ING WITH THE CHARACTERI ,#' IS KEPLACED

BY THE FORM INDICATED FOR THE VA"RIAZLE

UNDER 'DEFINITIONS'.

3 RETASYM3OLS

THE ClijJlrCTERS ' (APOSTROP1{E}, 'C', '>. AND 'I' ARE TO
3 1 TlIZATIED AS NETASYtU OLS UNLESS THCY Atr E-NCLOSiED IN

APOSTROPHES- ThEY HAVW ThE YOLLO0!ZtjO NE tC4INGS

<> ARE USED TO INDICATE TKAi THE VNCLOSED FOWU IS OPTIONAL
AND HAY BE OITTED AT THE USE2'S DISCMJ&TION.

-.I NICATES THAT A CHO'CE MUST Dr HAUE A$ONG TH ALTEtizNATIVE
FORMS .'.IC)I IT :EPAJAIS.;& IF UtAULT IS ALLO2EU, ST PIZCEED$
THE FIRST ?o UNLSSE INDICATED BY THlE I %T.

THE POPtS'..' INDICAT!S TH'AT THE PRV.C"DrNt
FARNf MAY DC RKiPEATED A NU:urH.9VR OF 1lEES (AS SP+ECIF.IED
IN THE TEXT) V.TH ;ACH FOHU SEPARATED S Y £OIAS.

Tt OM , 'I INIfC A, .S THIAT tr PRC"I t.I,
SYNTAT.IC VARIAULZ MAY US RZPEATtID A NUXhi £ OF TIta$.

PARFAT#WSIS 'C' AND 1)4 ALVAYS IhDICATL THAT ACTUAL
PARfLNThSES OCCUR, AMD IN T.H FO!H 1 (. $0O4l c) , < .
R .BOTH PARE/THESES tUST arY PRESENT OR 11011 ON$TTEOD

APOSTROPHES INICA.TE THAT THE ENCLt05;D CHAPft, (ER
OR CHAR1ACTERS AE TO HE ThiEh.TED AS Tir.SELVES.T A!41D
NOT AS NETASYSUOLS$ TnUS, THE F01L N ' INDICATES
Aq.'\ .t4 4* 4OT.r?

,,39-i', :
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LANG'3AGE SP'ECIFICATIONS.

*LABEL FRAME
S7ORAGE IS ALLOCATED FOR VARIABLES DEFINED IN THE
FRAi 1E AND SFRAME IS SET TO CLABEL.

FEND eNLABEL<,E4ASE=YES / NO>
ENOF DEFINES THE END OF A FRAME * CAUSING STORAGE
DEFINED FOR THE FRAME TO BE RELEASED. IF THE
ERASE-NO OPTION !S SPECFIED THEN THE SCREEN IS NOT
ERASED , OTHERWISE IT IS ERASED.

IOLABEL TEXT (<'QTEXT-STRING' / QCEXP >.,),<POSITf('OLNENO><,QPOS>)

<,CRLFtYES / NO>
CAUSES THE IN" CATED STRINGS OF CHARACTERS TO BE
DISPLfYED, I EITHER OLINENO OR QPOS IS SPECIFIED THE
STRING WILL BE DISPLAYED AT THE CURRENT ALPHA-CURSOR
POSITION#
IF THE POSIT PARAMETER IS SPECIFIED , 0LINENO INDICATES
THE LINE WHERE THE DISPLAY IS TO BEGIN AND OPOS
THE POSITION WITHIN THE LINE WHERE THE FIRST CHARACTER
IS TO BE DISPLAYED. IF OLINENO IS OMITTEt * THE CURRENT
LINE IS ASSUMED AND IF OPOS IS OMITTEE IT IS ASSUMED TO
BE 1$

RESARDLESS OF THE LINE PAR.kMETER (OR IN IT'S
ABSENCE) THE ALPHA-CURSOR IS MOVED TO THE FIRST
CHARACTER OF THE NEXT LINE AFTER THE CHARACTERS ARE
DISPLAYED o UNLESS THE CRL.F=NO PARAMETER IS USED IN
WHICH CASE THE ALPHA-CU.SOR WILL BE LEFT AT THE
POSITION IMMEDIATELY FOLLOVING THE LAST CHA.ACTER
DISPLAYED*

SOLABEL SHOW (CFEXP)
THE SLIDE SPECIFIED BY tFEXP IS
SELF)CTED AND DISPLAYED ONJ THE RIINDOM ACCESS SLIDE
PROJECTOR, IF OFEXP IS GREATER THAN THE AKIMUM
VALID SLIDE NUNER FOR THE TEM INAL THEN THE COMMAWD
IS IGNORED. IF THE TE11I3NAL DOES NOT HAVE A SLIDE
PROJECTOrl (AS INDICATED BY THE EXECUTION VARIABLE
$spJ\SP) THEN THE COMMAND IS IGNORED,

OOLADEL. FCALL OFORNA I, (OEXP-IEXP-2,EXP-3,,.. )
THE FORTRAN SUBROUTINE IDENTIFLD BY 4FORNAME IS CALLED .

VITH THE ARGUMENTS SPECIFIED VY eXP-IOXP-2.,.
THE SUSPOUTINE CALLED mUST BE ICVOWN TO THE SYSTEM OR
OR AN ERROR MESSAGE WILL RESULT DURING COMPILATION
IT IS THR USER'S RESPONSIBILITY
TO ENSURE THAT THE TYPES OF THE ARGUMENTS PASSED
AGREE WITH THE TYPES EXPECTED BY THE SUDROUTINE.

*: '.,[.=TlN IDEtIFI P rY T8 " .! -IT 6 CHAACTERS
OF TtH HE:SULT OF EVALUAT 1NG v%. XP IS EXECUTED ,
AFTER VHICH CONTROL RETURNS 70 THE NEXT STATEMENT



IF THE RESULT IS LESS THAN SIX CHARACTERS , THEN
IT IS PADDED VITH TRAILING BLANKS, THIS STATEMENT
MAY OCCIUR ONLY IN A COURSE COMPILE UNIT*

$LABEL COURSE
v DEFINES A COURSE WITH THE INDICATED NAME

CAUSES STORAGE TO BE ALLOCATED FOR VARIABLES DEFINED IN
THE COURSE AND THE SCREEN TO BE ERASED. $COURSE IS
SET TO @LABEL AND SFRA'IE AND $SECTION ARE SET TO NULL

CRSEND @MLABEL
DEFINES THE END OF A COURSE AND CAUSES ALL STORAGE
ALLOCATED FOR THE COURSE TO BE RELEASED*

$LABEL IF (OCON-CLS)
?HEN CNULLb
ELSE <NULL>
IEND 6MLABEL

THESE V'OUR OPERATIONS ALLOW FOR THE CONDITIONAL
LXECUTZON -OF SUBSEQUENT STATEMENTS AS FOLLOWS -

I* IF eCON-CLS IS TRUE s THE STATEMENTS BETWEEN THE
THEN AND ELSE OPRATIONS ARE EXECUTED , AFTER WHICH
CONTROL PASSES TO THE STATEMENT FOLL0WING THL IEND

go IF 0C00.-CLS IS FALSE , THE STATEMNT$ BET.EEN THE
ELSE AND IEND AhE EXECUTED , AFTER WHICH CONTROL
PASSES TO THE STATENENT FOLLOUING THE IEND

3, NO SlATEMENTS MAY OCCUR BTMEEN THE IF AND THEN
OPERAT I ON S

4. IF THE "NULL$ OPTION 1S SPECIFIED FOR A THEN 3R ELSE
OPERATION * A.fD I CO:,TROL IS PA.ED TO IT HY-THE IF
OPERATI ,'J THfE CONT0L I4.lkEDIAT.LY PASSES TO THE
STATLMENT FOLLOIZ.G THE IF3D.

So IF CONST1J05 MAY BE 'NESTEV' # THAT IS AN IF
CONSTRUCT MAY 0ICUR D .UT LN THE T-,1 AND ELSE . OR ELSE
AN01 IEND *OPLUATIO0NS OF ANJOTHLU IP COUSTRUCT.

6. ALL FOUR OPERATIONS C,1PRISINs THE IF CONSTRUC'f. ARE.
REQUIRED VHEW THE CONSTRUCT IS USED.

el"

- *LABEL DO VHILE 0 UNTIL,(fCON-CLS)
' STATEMENTS >
DEND *MLAEL

THESP. TVO OPAT UN$ ALLO POR THE REPETITIVE EXECUTION

•~ ~ T , . S ..

V%,,., . . ... 4 ; <;¢: E ' . : > : : 4 %v



WHEN CONTROL ENTERS THE DO STATEM4ENT THlE VALUE OF
*CON-CLS IS TESTED* IF IT IS TRUE (FALSE) AND THE
WHILE (UIIL) FORM WAS USED # THEN TRE STATEMENTS
BETWEEN THE DO AND DEND ARE EXECUTED o AFTER WHICH
CONTROL AGAIN ENTERS THE DO STPTEMENT.
WHENEVER CONTROL ENTERS THE DO STATE1ENT AND
#CON-CLS IS FALSE (TRUE) AIND THE WHILE (UNTIL) FORM WAS
USED o THEN CONTROL PASSES TO THLE STATEMENT
FOLLOWING3 THE DEND.

OLABEL DOINC UFVARj@FE-XP-1,TO,@FEXP-2<DBYEQFEXP-3>
) ODE C
<STATEMENTS

DEND tMLABEL
WHEN CONTROL ENTERS THE DOINC (DODEG) STATEMENT

*FX-1 i:EVALUATED f0D ASSIGNED TO @FVAR;
*FEXP-2 IS EVALUATED AIND SAVEZD)
OFEXP-3 IS EVALUATFD AND SAVED (IF OFEXP-3
IS OMITTED IT IS ASSUME-,; EQUAL TO ONE).
*FktAP IS NOV COi .PAHE TO O1FEXP-2 AND IF OYVAR IF
GREAT1 R ThPAN (LESS ThArJ) crExp-2 THEN CON11 UL PA5SES TO
THE STATEMENT FOLLOVING THE VEND& IF QFVAYE IS LESS
THAN OR E( UAL (ClkETEI TH8AN Oil EQUAL) TO
IFEXP-2 TR!:t4 THE STATE -'W-TS
BEI-MZEN TH& DOINC (DODZt iU41 THF DZND STATEMNTIT ARE
EXECUTED. VH1EI CONTROL ENTfERS THE DEND 5JTAT~ wCNT
THE SAVED EVALUATION OF OFFEXP-3% IS !knl'D TO
(SUMTIACTED F8OM) C-rVAR. C04JTHOL 15 THEN Trti ISFEZED.
TO THE P0INT IN THE DOINO (DODEC) WHV FVA1 IS
CO14PAiI) TO i1FXP 2 AN U THE ABOVE PROCESS IS
RPEPATLD*

SLAUCL CASES @VLIT-#ENFCrFHST- I ALL-)
CASE (OCON-CLS- I)

CASE. VCQ0J-LS-2.
4STATIEENTS

CASE

C ASE (OCON-CLS-OFLIT)

CAE STT'~ TAT.M 5EIY

CASE*14 'I'5~ SEJE~D IrhF lOC01-CLS OF EACEt
CASE STATE'l%14.t1 IAL Tdt *TRUCT IS EVALUTJEV
IiOiNINLN V~IT- TH~E FIRST. 1F THE VON-CLS OF
ANUY PA14TICULAR CASE~ STATEMEUTl 15 TRUE TIMN VIE
STATEflLNTS LT1V~4 THAT -AE TAENtT A40 THE
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ARE EXECUTED. IF THE EXEC=ALL OPTION IS SPECIFIED
THEN THE EVALUATION OF EACH OCON-CLS CONTINUESJ

IF THE EXEC EXEC=FIRST OPTION IS SPECFIED THEN
*ONLY* THE STATEMENTS BETWEEN THE FIRST CASE
STATEMENT WHICH EVALUATED TO TRUE AND THE NEXT
CASE OR CEiND STATEMENT WILL BE EXECUTED.
VITH EITHER EXEC OPTION AT LEAST ONE QCON-CLS
*MUST* BE TRUE OR EXECUTION OF THE COURS1,. WILL.'

BE TERMINATED WITH AN ERROR.
OFLIT IS USED TO SPECIFY THE NUMBER OF CASE
STATEMENTS VITHIN THE CURRENT CASES CONSTRUCT AND
MUST BE EXACTLY EQUAL TO THE NUMBER OF CASE
STATEMENTS.

*LABEL READ AfCVAR>cPOST=(sOLINENO><,@POS>)>
CAUSES CHARACTERS TO BE READ FROM THE TER4INAL kNTO
*CVAR. IF MORE CHARACTERS ARE ENTERED TH.N OCVAR CCAN"
HOLD i THEY ARE LOST* Ir $CVAR IS OMITTED THE, THE
EXECUTION VARIABLE SANSWER IS USED AND HAS A MAXIMUM
LENGTH OF 72. IF THE LINE OPTION IS SPECIF ED THEN THlE
ALPHA-CURSOR IS MOVED TO THE INDICATED POSLTION 01 THE
SCRF N BEFORE INPUT IS ACCEPTED (SEE 'TEXT ').

4 EL CALCO*VAR.(P0EXP)
*EXP IS EVAL'JATED AND ASSIGNWD TO R .AlO QCX' AND WVAR

iMUST BE OF THE $A iE TYPE., IF A CHARACTER STI!G
ASSI NkMENT IS PERFORMED AND TRUNCATION OCCURS .THEN
THE EXECUTION VAR!MLE $FTRUNC VILL PE SET

.-* . TO THE NUMBER OF CHAIAUTEIS TRUNCATED , OTERVISEIT VILL B SET TO ZERO.

*LABEL READCc C9vARM) n,#FVAR-9l c.*CVAR*
THE CROSSMAIR CURSOR IS ILLUMINATED AND IT-S X-Y
COORDINATES ARE READ WHEN THF; NEXT'CHARACTER I S TYPED
BY T1E USER. THE X 'VALUE . THlE Y VALUE A, TH
CHARACTER TYPED AftE READ INTO *FVARe I,# FVARiS AND
*CVAR RESPECTIVELY. IF ANY (OR ALL) OF THE OPIRA*4DS

'~ ~ARE OtIITTED # THE VALUES AREt READ INTO THE EXIC'UTION
VARIABLES IPCCX- , %VCCY AND t-CCH.R RESPECTIVEtLY.
POTE IRA? THE %t AND Y VALUES READ ARE 1IN SCEN
COORDINATES A1') THAT*THE RESUN LEGHO CAR
(OR $CCHR) VILL ALVAVYS US ONE.

OLAIL "Cllbtoc~p- 00EP-e .,'TYPEW (OetXP).
@1.451. *EPItCEXP:O::4 A-E CONCAT~FIATEO AND) VRZTUIE

ON Trtil ocr HEO RflL.E. THLt RECORD IS IUrtTFIE) by THE
* -. IS? TVO CHARAC-TERS OF THE CHAMACTLR STING RESULTING.

RWSULTING FitOM £VALUATZ0t OF THE .cEtxr snozruw

THA TH AtULTNGRECORD IISTHE CORRECT F0Vz4TFO
IT*S TYPE *AMU THAT flit TYPE ITSELF IS -VALID.

,OLr L

-.... ot$7t -V L L Y S - . . - -.
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EXECUTION OF SUBSEQUENT OPERATIO4S IS DELAYED BY THS
SPECIFIED NUMBER OF SECONDS,

PLAREL ESCAPE OMLASEL
THIS COMMAND ALLOWS L"T! FROM WITHIN A NEST OF 'IF#
, 'DO' * 'DODEC' - DOINCG AND/OR 'CASES'
CONSTRUCTS. VHFrJ CONTROL ENTERS THE ESCAPE STATEMENT
THE DENDAIEND OR CEND HAVINS THE MATCHING OZLABEL
WILL HE THE NEXT STATEMENT EXECUTED.
NOTE THAT THE STATEMENT HAVING THE MATCHING *MLABEL
*MUST* BE WITHIN THE ACTIVE NEST AT THE
TIME THE ESCAPE STATEMENT IS EXECUTED.

LIMIT #FLIT
THE LIMIT STATEMENT IS USED TO SPECIFY AN UPPER
BOUND ON HOV MANY TIMES THE STATEMENTS WITHIN A
"DO' * *DODEC' Ol 'DOING' NAY BE EXECUTED.

IF NO LIMIT STATEMENT IS PRESENT THEN EACH SUCH
CONSTRUCT IS LIMITED TO 100 REPETITIONS. IF A LIMIT
STATEMENT IS PRESFNT # THZN THE NEXT (AND *ONLY* THE
NEXT) 'DO* # 'DOINC' OR 'DODEG-*
CONSTRUCT IN THE SOURCE PROG! 'N. VILL InE LIMITED TO
OFLIT REPETITIONS. OFLI1 MAY US LESS T=A4 100
DUT MUST BE G-EATER TH"N ZEO.

0LADEL 'RASE
THE SCREEN IS EHASED. IF THE TERMINAL IS NOT CAPA8Lc..
OF H.ING ERASED, TH.E THE STATEIKET HAS NO EFFECT"VT'YPE G;L!,U )Fe,2O-)E -,U3
A; I 0P~flTJ IS LED TO INDItCATE T4AT ANY VARIABLE

0)W FUN TIOU REFERENCE IN SUSE.UE44T STAT l1E ITS VILL-
HAVE IT'S TYPE DETZHI'INIED AS FOLLO"'S-
IF THE FIhST CHLiARCT£E OF TH1E VA31ABLE OR FUNCTION
IS IN THE HANUft fL.1 EU-N THEN THE TYPE IS. ASSUIMED
TO I!E IkDICATED BY THE CHARACTER PnECEDIN Tuz
P "V*TH~S-S IRAI!lICH THE RANGE VA ENCLOSD
WF THE FIRST CHA~~1TV1 Ot THE VARIABLE OR TUCTIO-

DOES -NOT FALL IN A!JY OF THE flANES1 ThEN THE TYPE
15 ASSUN-CO TO 01% CA~A"TtR.
AT THE T"114E THE VTVPE STATEUVnT IS WCOUNTEVZD TIE
FOLLOVING I=RS ARE CHECKED-
to -THE RftAIGLI MUST HE 01540INT I-E. THE MWONES MUST

NOT OVEMILAP*
O. L-N MUST BE LESS THA Ol EQUAL-TO OU-N FOR.

EACH RIANG.
3. ONLY &E VTYPE STAtEMENT ISALLOWED PER C04,PILE
UN tIT , Ali IT HU!1T £IHODIATELY FOLLOV
THlE COUHLSE ORt StCTIOIN STAT0EMNT. FOl THE COHILE Wl 1 T

iVOF *VAR- I cIfKAXLtfi, *'VAlt-tve#MAXLENl..'
-*VAR- I oVAIf-2o.. ARXE D FINED AtND 0ERCD STORAGE

*i:  BY THEIR APPLAR"CE . IN THE V'D.", STATEMENT. THE
TVYPt (C.- OR r.) OF EACH4 VAfIAtILE IS 0STERIUL



BY THE FIRST CHARACTER OF IT'S NAME IN
CONJUNCTION WITH THE UTYPE STATEMENT CURRENTLY IN
FORCE, IF THE LEVEL4COURSE OPTION IS USED
THFN THE STORAGE IS HERT.LY DESCRIBED AND NO STORGE
IS RESERVED * SINCE THr. STORAGE WILL BE ALLOCATED
BY TX: COURSE WHICH EXiCUTE$ THE SECTION.
IF THE LEVEL-SECTION OPTION IS USED a THEN THE
STORAGE IS DEFINED FOR ALL FRAMES IN TUE CURRENT
SECTION.
F THE LEVEL OPTION IS NOT USED ThEN THE VARIAA1ES

ARE DEFINED (AND MAY WE USED) ONLY AT THE CURE;ENV
LEVEL.
A NAME MAY APPEAR IN ONLY ONE VDEF OR CDEF
LCATEMENT WITHIN THE COLPILF- UNIT.

CDEF *VAR-I(@LIT),0VAR-2(*LIT).,,
*VAR-IpOVAR-2...ARE DSF1WED R VE.RAID STORAGE AND
SET TO THE VALUE ItDICATED BY THENASSOC,AYED
* eLIT* QU.NTITIES VI.TD IN TI. 1:AY MUST NOT HAVE
THEIR VALUE CHANZZD bURING X$CUTI;O4t MORE EFFICIENT
EXECUTION %'ILL RESULT IF ThE NUMDER OF CDE.F
STATEHF:-TS IS IEPT TO A Mi1lUi.

ALL OThER RULE.S, W "IC{ APPLY.TO VARIABL.S DEFINED
BY THE VDEF STAINT it APPLY TO ThE C.t

ITTEUT # * LIY TlQ T kEXCEPTLON fl1AT 7HE LENGTH
OF CHA~RACTERl VRIAIILCS IS OSER PMINED 4Y ThL
LENGTH OF THE ASSOUXATCU $LIT'.

SCitAM- I TO 6 CHARACT"1 VARUA LE
CONTAINS THE NAMEF OP TIM CURRENT FRWIE DUaxN# EXEtCUTION.

.. AT THE CO RS.? LEVEL IT CONTA THE NAME OF THE MOST
RECENTLY EXECUTCD t R11Lt

S.LINt' INTEGER
V GIVS ThE CURRENT LIN~ IMnt Or THE ALPUAACCflSOR

srosIfl7$orf GE
OI1I il Nf~l~t POSITICN £; VITUI$ THE LINE OF V Tc

SMATE-6 CmARAXIVt VARIARt
CONTAINS TI CU IIEAT OATh IN THE POMI H1I;t/thYY,

S1CDOV- 6 TO 9 CHARAGTEfl VAVIIA31LE CONTAAI*INC THE CUIM"NT
-DAY OF THt VEEIK IC,4,ONtAYTUtSDAVo,*,

Ve IS04afVfI - 3 TO V CMUAGiCCE VAiIUABLE CONTAINING THE CUtWI,
MONTH It. jAiJUfARY,*AY,,*#

SCflZAN-4 0 TO 4G CHAMCTERt VARSAULE
*TAI8ZZ 711.Z FIRST JNM OF' THEt StIUTa CUMMNTY

SCLAI~ TO 40 C, itAW %'RIL
COTAINS THE LAST .tAME OF TIE STUDET CURRtV,|TLY 'RuNlsNm

sCOVASEr- I TO k,? YMt Vill foazlIP
CaflTAIUS THE NAME Of. nT COURSE CUFJITLY liUM1G.0

/

%-i
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OCON-CLS 1= SREXP < (> 9REXP:6LOPt9iRpXP <)3*ROP :~EQ / NE GT LT /GE / E /NL NG#LOP 3= OR / AND

sAXP t= OP XP / eEEXP * L T / C P X~ A P p x )OFEX I=( 6VAR/ OFREF #FI/ 0 FX8O0EP0pIEEXP 3= ( EVA.1 / 9FRI& V ELIT / 40(. OEXPGAtOPOEEXP '4)i )*AOP t= + / * /0/ I IS THE RENAINI)ER OPERATORI)OCEXP :=( CVAR Q CL!T / *FREF / C4XCPCPp#tCop I*JFRE1' :OFNA?4E C 8EXPiOEXPiose
OVAI QVAR/ OFVAR / FVARfCAR tVAfl # EVAR :'I TO 6 ALPHANwrMnuIC CHARIACTERSTHER FRST OF UICI MUiST BE ALPHAEIUe

I4T I= OFLT? / OJ!.IT / OCLIT
..VCLIT :0"0TRN4

41FLIT tv OS)VUFLITpi *V1lA .0 112t314 5o f8 , 9

OC / SRnef .0 / -A B C t/ / OD

#Ap #O ,4itoIT~~ .4'~{ ~_

NO UVLOV IF PtESW~ IN 45THING

IND)ICATS THAT ALL TtS TE
A~4~ ~)~ t~~RE:A TO t D01$ AYID AS UPLR CAS

SIT H ;.t T T. E.A? T~i t4AOH N'XT4094SCfORE is To Lit Vvs~lD

W4 Y APOSTOPItS (1) 011 AMAPAM j cavilUC AvTO St DISPLAYEDJ MU~ST fit PRIESINT TWIME



PHONETIC INPUT DATA FORM~AT

PHONJEMES ARE IDEN!TIFIED BY THE OV- TO THREE CHARACTER~ CODE USED
IN THE VOTRAX LITERATURE* ANJD ARE SEPARATED F. 77M THE INFLECTIO14
BY ONE OR8 MORE COM&I&'S OR~ BUANKS* THE IFLECTION IS INDICATED
BY A SJh!GLE DIGIT -~ I FOR XNI* 2 FOR 1N2# 3 FOR 113, AND 4 FORt
IN4. AN OMITTED INFLECTION IS ASSUMED TO BE go

SXAMPLEZ

So Ir AHIP IY,- T# 3p. i, U13*3 4, AH# Np 3# IF 1. Ka.
I. so I

IS ENCOMD AS HEX

Xl 9FD 9o2,B63,05*CD.$99*9F'
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ERROR MESSAGES

STYPOO0 a LITERAL OR VARIABLE NOT KNOWN
STYPOO02 - INVALID FIXED POINT LITERAL
STYPOQ03 - FIXED POINT LITERAL TO LARGE
STYPOO04 - INVALID -VARIABLE
STYPOOs - INVALID FLOATING POINT LITERAL
STYP006 - FLOATING POINT LITERAL TO LARGE
STYPOO07 - EXPOnENT LITERAL ERROR
SWTPOO0! - NANE NOT TYPED PER VTYPE STATEMENT
SQOTOOQI - IMPROPER USE OF OUOTATION'l MARKS
SPHN001 - IMPROPERt USE OF PAR..NTH)&SES
CDEFOOOI - NULL SUBSTRING
CDEFOO02 - INVALID QUOTMARK IN NAME FIELD
CDEFOO03 - NO VARIABLE OR IMPROPER VARIABLE FIELD
CDEF0004 - LABE1b VS. V'.UABLE TYPE ERROR
CDEFCOOS - NAV:M; TYPE UNIi,,NOV; MADE EQUAL TO LITERAL TYPE
CbFO006 - VAIA.DLE LENGTH ZYOT GREA TER THAN 0 CHARACTERS
CDEFOO07 , NO LEVEL PA.t'METER OR P-,h.ROR IN LEVEL PARANETER
CDEFOOOS - CDE," GENERATED AT FRAME DEFAULT LEVEL
CD-F0009 - NA$. GREATER T8Af 6 CHARACTERS LONG
CDEF0OIO - CDEF CCSD NOT GENERATED
VDEFOOGI - NO LEVEL PAP.HATE• OR MISSING LEVEL PAPfLTER
VDEOO0O - VDEF GENERATD AT FRAME DEFAULT LEVEL
VDEFOO3 - NULL SUDSTRIG.-
VDLFOO0A a NAME GRKAT~fl T11tAN c, CHuuCTERS LONG
VveyoQO$ - NME TYPE UNRN"l 0
VDEFOO06 - NAXEINE NOT NUME8IC
VDEF0O7 - INVALID MAXLIN-E NUM|UER
VDEF000 - NAME TYPE VS. MAXLIUE LEITX ERROR
VDEFOO09- CODE NOT 4.'EIRATII
VTYPooo1 INVALID PAWANTER LIWOT-
V;o'YP000 - INVALID PAR-RFTER FORMAT
VTYPOO03 - DUPLICATE PARAMETER .
VTYPO004 f E.VALID C PARAl.TgR
VlYPOOOS - INVALID F PARANETER
VTYP000 - INVALID E PAMAM.T.tR
VTYPO00O PAM lTlRS OVE11LAP
VTYPOQo s VTYPE [,EttD ALLOVLI- THI S ONE
VTYP009 a ONLY ONE CORAECT V1YPE STATEENT Ptl RUN
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ai GRAIL FUNCTIONS

SEFRMF( IFARG)
THE INTEGER CONTAINED IN @FARG IS CONVERTED TO AN F-TYPE
NUMBER. NOTE THAT THE CONVERS1O01 !S E.ACT IF (ND ONLY IF
*FARG .S LESS THA. (APPROXIMATELY) 8 DECIMAL DIGITS.

SS FFPRME(@EARG)
* THE FLOATING POINT NUMBER CONTAINED IN @EARC IS CONVERTED

TO AN INTEGER THIS CONVERSION IS ACCOPLISHED
BY IGNORING AiJY FRACTIONAL PART. IF THE RESULTING INTEGER
IS TO LARGE IN VALUE C > 2**31-1 OR < -2**31 ) T!:N THE
RESULT IS THE LARGEST INTEGER OF APPROPRIATE SloN, AND
THE EXECUTION VARIABLE SFFPRIEI IS SET TO I. IF THE
CONVERSION IS ACCOMPLISHED WITHOUT ERROR SFFRNEI IS
SET TO ZERO.

SGFRF(@FAt1G)
THE F-TYPE N'XISER IDENTIFIED BY OFARG IS CONVERTED TO
A CHARAZTER STRIWIG CONTAINING A DECiMAL REPRESENTATION OF
THE NUMbER. THE rFOl8 Or THE RESULT IS THE NUMBER*
PRECEDEU BY A '-' Iv NEGATIVE, WITH LEADING ZLROE&
SUHPHESSED. A ZERO VALUE IS REPRESENTED BY A SINGLE ZERO
VITH NO SIGN. A ONEGATIVE ZERO' IS NOT POSSIBLE.

SFFRXCCOCARG)
R .TH- STRING CONTAINED IN OCARG IS CONVERTED TO AN F-TYPE

NUMBER. VCAti AY CONTAIN A STRING OF THE FORMAT
H3.,SDe,,BoN' CHEFR TE BoS ,INDICATE OPTIOML SPACES*

THE S INDICATES AN OPTIONAL SIGN (* 0. -) AND THE D INDICATES
D,.CIMAL DIGITS, IF TIE VALUE iEPRESTED BY THE STRING IS
OF to0 L.UE A AL GNITUDE TO 3' RLPAtZSSNTED SY AN F-TYPE
.NUNE. THE I Th I ESULT IS THE LARGEST NUM-,ER OF APPROPRIATE

SIG.-: AND SFftshCI IS 5"T TO -1 OR ,- VSPEtNIDI;JG ON VUIETHER
THE Si OF Tilt RESULT IS POSITI OR NE$ATIVE. RESPECTIVELY.,
LiF THE STRING IS NOT OF THE CORRECT FORM, ThEN4 A
R ESULT OF ZERO I RETURNED AND THE EXECUTION VARIABLE
£FFAIC1 IS SET TO ThE POSITMIO oF THE CHARACTER IN
QCARO LIRt.r. 74it. ERROn VASt DETLCTED.
IF NO EIRORS OCCUR.- $rFW4CI IS SET TO ZERfO.

*EARG IS CONVERTED TO A Ga'^ !ACTZt STRING ACCORDING TO
,HE FOLLOVING r?1kXS-
IF OFAPr IS NOT SPECIFIED THEN-

IF TilE A SOLUTE VALUE OF OEAUG IS LESS TIRW OR
EQUAL TO 999,9999 AID OREATER T11AN OR EW.OAL TO
#001 THENI THE RESULTItG CHA ACTER STRING HAS THE
FOVI& *ZZEZ.4999' VRlAE THE tS: INDICATE fLMO SUPPRESSED
POSITIONS WVIHICH ARE NO RETUh1ED IF THEY ,Ot4TAlN SPACES),

AND THE 9'S INDICATC POSITIONS VHICII VILL BE ZERO
FILLED UNTIL TPfE LAST DIGIT I lCOUT .n

N : IF THE flUflER IS NE(ATIVE. THEN A - IS INSERTED PRIOR
T , n ..rs .o C.'. .t Or ' :: iUt I:z STi flG,

,.



IF THE ABOVE CONDITIuN IS NOT MET THEN THE RESULTING
STRING WILL HAVE THE FORM 'ZZZTZLZZ.9999999ESXX' WHERE
THE Z'S AND 9'S ARE HANDLED AS ABOV', AS IS THE SIGN,
THE 'E' IS AN A§TUAL CHARACTER IN T.±E RESULTING STRING
AND THE 'S' IS THE SIGN (+ OR -) OF THE
EXPONENT (WHICH IS REPRESENTED BY THE 'XX'). THE
MEANING OF THIS FORM IS THAT THE NUMBER PRECJZEDING THE 'E'

SHOULD BE MULTIPLIED BY TEN RAISED TO THE XX'TH POWER TO
PROVIDE THE CORRECT VALUE* Tf-iUS THE FORM IS VERY SIMILAR
TO STANDARD SCIENTIFIC NOTATION.

IF OFARG IS SPECIFIED THEN CONVERSION IS AS ABOVE EXCEPT
THAT THE NUMBER OF DIGITS PRINTED AFTER THE DECIMAL POINT
IS EQUAL TO QFARG. HOJEVER, IN NO CASE WILL MORE THAN 7
SIGNIFICAINT DIGITS BE GENERATEDo SINCE THIS IS THE
PRECISION LIMIT OF THE COMPUTER*

IF THE RESULTING STRING IS LONGER THAN THE OUTPUT
CHARIACTER STRING INTO WHICH IT IS BEING STORED,
THEN SEFRMEI (A GLOBAL FULL WORD VARIABLE)
IS SET TO -I#

SEFRMC(GCARf'C)
THE CHARACF'ER STRING IN QCARG IS C0NVERTED TO AN E-TYPE
NUMBER ACCORDING TO THE FOLLOWING RULES -

THE STRING MUST I'r OF THE FO.Ii 'l...SD..,PD...B...ESX.,,a.o.'
V1HERE TI8L B'S INDICATE OPTIOwAL BLANK(S,
THE FIRST '5' INDICATES AN OPTIONAL SZGN (+ OR -),
THE D'S INDICATE DECIMAL DIGITS TO BE INTERPRETED AS THE
SIGNIFICANT DIGITS OF THE NUABER,
THE 'P' INDICATES AN OPTIO04AL DECIMAL POINT#
TIlE SECOND S' INDICATES THE SIGM OF THE EXPONENT AND
IS OPT10'$AL,
THE 'E' INDICATES THE LETTER .E, WHICH IS REQUIRED IF
AN EXPONENT IS SCFCIFIED#
AND THE X'S INDICATE THE EXPONENT VHICH IS ALSO OPTIONAL#

THE FOLLOWING ADDITIONAL R.ILES APPLY -
I. IF QCARG IS A NULL. STRING, THEN $EFrNC:J IS SET TO -.
2. IF THE STRING REPRESENTS A NU.-!3ER TOO LARGE IN MAG! ITUDE

TO DE STORED IN AN E-TYPE NUM9R, THEN SEFROCI IS SET
STO - AND THE IRPSULT IS SET EQUAL
TO THE LARGEST N0t'.4ER OF APPROPRIATE Sl(t4s

3. IF THE STIRING Rr.PRCSENTS A NUMBER TOO SNALL TO BE STORED
IN AN E-TYr NUMSIXR, THEN4 SEFRMCI IS SET TO -3 ANO THlE
RESULT IS THE SMALLEST N( -. ERO NUMBER OF APPROPPIATEi! SIGN.

4. IF ANY OTnER FORM4AT ERR(0 IS ENCOUNTERED, THEN SEFRmGI
IS SET TO THE POSITIO IN eCARG VIERE THE ERUOR VAS
DISCOVERED AND TIE RESULT IS ZERO.

Ss If NO ERRORS OCCUR, THEN SEFAIMOI IS SET TO ZERO*

S1! TRI 0 'At " p c An f-i p~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o U~x .< ' ",L ' ... } . ,," : ,,,-,, i,, " ocAnG-24.
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@CARG-3... AND A VALUE OF TRUE IS RETUFNED IF VCARG'-2A
CCARG-3... ALL 'OCCUR' IN OCAI.3-1. OTHERWISE, A VALUE OF
FALSE IS RETURNED( CAR-N IS SAID TO 'OCUR' IN OCARG-1
IF AT LEA-ST ($FLEN:@CARG-N)*(IFARG)/tO0 CHARACTERS OF
D-CARi-N OCCUR CONTIGUOUSLV ANYWHERE IN OCARC-I.

$INSTRO(FARGI .0CARG-!,eOCARG-2,, ,)
THIS FUNCTION BEHAVES LIKE SINSTR WITH THE EXCEPTION
THAT ANY 'OCCURANCE' OF OCARG-N MUST FOLLOW THE
'OCCURANCE' OF @CARG-(N-1) IN QCARt'-I,

SCSBSTRC(@'EXP,@FEXP- 1, FEXP-2)
A STRING OF CHARACTERS FROM 4CEXP, BEGINNING
WITH THE 'OFEXP-I'TH AND CONTINUING FOR OFEXP-2
CHARCTERS 15 REifURNED, IF 6FEXP-I+QFEXP-2
EXCEEDS $FLEN('0CEXP) THEN ONLY
THOSE CHARACTERS ACTUALLY IN UCEXP ARE RETURNED.
IF @FEXP IS ZE11O OR NEGATIVEA OR QfEXP-2
IS NEGATIVE THEP THE EXECUTION VARIABLE $FSBSTRI IS SET TO -1.

AND A NULL STRING IS RETURNED* IF OFEXP-2 IS ZERO THEN A
NULL STRIN%i 1 RETURNED AND SFSBSTRI 15 SET TO ZERO*

'i: $SCNXTUD( @CENP- !, eFEXP< , FVAR<, @CEXP- 2> > )

THE NEXT 'WORD' IN QCEX-! IS RETURNED, QCEXP-I IS SCANNED
BEGINNING WITH THE CHARACTE}R AT POSITION} OFEXP UNTIL
THE FIRST CHARACTER VlCHC} IS *NOT* A DELIMITER IS FOUND,
SUBSEQUE 1T CHARACTERS FORM THE FESULT UNTIL THE NEXT
DELIMITER I$ FOUND., AT VHICH TIME OFVAR IS
SET (IF S-Z-CIFIED) TO THE POSITION IN OCEXP-1 OF THE
CHARACTEP V'}ICH CAUSED THE SCAN TO END, IF THE END OF
OCEXP-1 IS ENCOUNTE=ED DURING THE SCN,
THEN THE CHARACTERS PRIOR TO THE END OF THE STRING ARE RETUMIKD

AND @FVAR IS SLT TO ZER0 IF IT AS SPECIFIED
IF QGFXP-2 IS SPZGIFIED ThtF'Z-1 EACH CHARACTER IN OCEXP-2

I" USED AS A DELIMITERI OTHERWIVISEo THE FOLLOWING CHARACTERS
CONSTITUTE THE 'DEFAULT' DELIMI"ERtS

MIAN=S *

? I(EXC LA14ATI ON MAR10
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